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PLASTICS 


/Following  is  the  'translation  of  an 
article  by  3®.  Trandafilova  entitled  ”0 
Eroizvodstve  1  Prime nenli  Stekloplastllro  v M 
(English  version  above)  in  Plastiohes- 
kiye  Massy  (Plastics),  lo*  4»  I960*  Mos¬ 
cow,  pp  71-73.7 


The  topic  discussed  at  the  expanded  meeting  of 
.  the  scientific  and  technical  council  of  the  I1TPM  on 
24-26 • December  1959  was  the  coordination  of  research 
and  experimental  work  in  the  field  of  glass-reinforced 
plastics*  117  representatives  from  branch  scientific 
research  institutes  and  43  representatives  from  organ¬ 
isations  using  glass-reinforced  plastics  were  present 
at  that  meeting* 

M,  S.  Akutin  reported  on  the  production  of 
glass-reinforced  plastics  abroad  and  in  the  Soviet 
Union*  He  pointed  out  the  need  for  enlarging  our 
assortment  of  binders  imparting  .special  properties  to 
glass  fibers,  reducing  the  cost  of  binders,  switching 
to  a  new  more  progressive  method  of  glass  fiber  pro¬ 
duction,  developing  new  lubricants,  bringing  about  . 
strong  bonds  between  polymers,  carrying  out  the .mecha¬ 
nization  of  all  production  processes  in  the  course  of 
the  current  seven  year  plan. 

A,  A.  Peshekhoncv  pointed  out  that  the  strength 
of  the  glass  fiber  filler  determines  the  quality  of 
glass-reinforced  plastics  in  his  report  on  modern 
methods  of  production  of  glass-reinforced  plastic  ar¬ 
ticles.  Investigations  made  at  the  WLIFii  and  the  jjffllSY 
have  shown,  that  the  mechanical  strength  of  glass  fila¬ 
ments  made  of  non-alkali  glass  fibers  5  to  7  'microns 
in  diameter  can  be  increased  almost  twofold $  moreover 
their  mechanical  properties  can.  be  stabilized  under 
humid  conditions.  The  amount  of  glass  fiber  in  the 
plastic  as  well  as  the  thickness  and  orientation  of 
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glass  .fibers  exert  a  large  influence  on  the  mechanical 
Indices  of  glass-reinforced  plastics.  It  has  been 
shown  that  the  minimum  resin  content  of  a  glass-rein¬ 
forced  plastic  depends  on  the  density  of  the  glass  fiber 
which  characterizes  their  minimum  resin  'capacity,  Ihis 
will  render  possible  the  manufacture  of  high,  quality 
non-porous  glass-reinforced  plastics#  She  author  de¬ 
scribed  the  main  methods  of  production  of  glass-rein¬ 
forced  plastic  wares  which  are  used  depending  on  the 
shape  and  dimensions  of  the  molded  articles, 

1.  2.  Li  reported  on  the  properties  of  a  glass 
laminate  based  oh  phenol-re sol  resin  and  on  the  pro¬ 
duction  of  a  glass  laminate  based  on  polyvinylbutyral . 

It  has  been,  shown  that  glass-reinforced  resins  based 
on  phenol-re sol  resin  prepared  according  to  the  method 
,  of  vacuum  molding  at  ordinary  temperature  exhibit  high¬ 
er  strength  indices  than  those  pressed  under  45  to  50 
kg/cio2.  An  investigation  of  the  influence  of  the  ther- 
aal  oxidation  process  on  the  change  in  weight  of  the 
i!  glass  laminate  has  shown  that  long  exposure  to  high, 
temperature  is  apparently  accompanied  by  destruction  of 
the  laminate  structure  due  to  thermal  oxidation  and  by 
a  decrease  in  Its  weight*  It  has  been  established  that 
the  phenol  glass  laminate  is  one  of  the  most  heat  re¬ 
sistant  and  highly  strong  glass-reinforced  plastics, 

She  glass  texto'lite  based  on  polyvinylbutyxsl  has  good 
physio o-me chanical  properties,  She  influence  of  poly- 
i  vinylbutyral  content  and  other  technological  factors  on 
the  properties  of  the  glass  laminate  have  been  studied* 
S»  M.  lukovenkc  reported  on  the  properties  of  a 
glass  laminate  based  on  ©poxy  phenol  resins®  Compound 
epoxy  phenol  resin  is  remarkable  for  its  heat  resist- 
I  ance »  its  long  life  and  can  be  set  without  using  hard¬ 
eners,  A  glass-reinforced  plastic  based  on  this  resin 
has  been  obtained;  it  has  good  physico-meshanical  pro¬ 
perties  and  is  heat  resistant,  The  epoxy-phenol  glass 
laminate  may  be  recommended  as  a  building  material  for 
use  at  high  temperature  s.  Next  2*  M*  lukovenko  talked 

about  her  experience  in  manuf a ctoring  a  glass  laminate 
based  on  chemically  protected  fabrics.  Preliminary 
tests  on  the  glass  laminate  with  a  9  -  1  protective 
coating  have  shown  that  its  strength  undergoes  a  much 
smaller  change  than  that  of  the  uncoated  glass  laminate 
after  a  prolonged  stay  in  water, 

%9  V.  Mikhaylova  reported  on  the  preparation 
process  and  the  properties  of  cold-hardened  unsaturated 
polyester  resins,  She  PN~1  and  PN-2  resins  have  been 
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pul:  into  industrial  production, 

B.  I,  Kaganova  reported  on  the  preparation  of  un- 
saturated  p'olysster  resins  using  diphenic  sold,  IUph« 
enie-aoid,  tetrachlorophthallo  and  endo-raethylene-tetra- 
hydrohexaohlorophthalic  anhydrides  Impart  various  pro¬ 
perties  to  resins i  diphenic  acid  fosters  combination 
with  mcaomersj  the  indicated  anhydrides  lower-  the  in¬ 
flammability  of  unsaturated  polyester  resins*  The  pro¬ 
duction  process  of  thermosetting  polyester-styrol  re¬ 
sins  based  on  diethylene  glycol,  ethylene  glycol,  mal¬ 
eic  anhydride  and  diphenic  acid.  ..She  use  of  the  latter' 

•  Instead  of  phthalic  ’  anhydride  will  allow  for  the  uti¬ 
lisation  of  the  rich,  potentialities'  of  phenanthrene  and 
for  expansion  of  the  basic  types  of  initial  products 
used  in  the  synthesis  of  ..polyester  resins* 

ji  •  I*  I*  Sedov*-  reported  on  the  contact  method  of 

molding 'large  siae  .articles  made  of  jp.ass~re±nf  creed 

.  plastics  based  on  the  £0-1,  £1-3  and  PS-4  binders  and 
on.  the  molding  of  glass  mats:'  made  of,,  satin  woven  glass 
n  fabrics*  A  method  for  preparing  a  glass  laminate  based 
on  cloth  impregnated  with  hydrophobic  lubricant, 
which  strongly  increase  its  water -resistance  *  These 
Sis ss-reinf creed  plastics  my  be  used  as  construction 
material  in  shipbuilding.  Bert  3.1  1,  Sedov  talked 
about  means  of  producing  fireproof  and  •  1  ©w-i  aflamma- 
bility  unsatairaied  polyester  resins,  These  results  can 
be  achieved  toy  adding  inorganic  or  chlorinated  organic 
compounds  and  by  chemical  modification  of  the  resins 
and  monomers.  Au.to«extinguishing  products  have  been 
synthesised  as  well.  The  positive  influence  of  phos¬ 
phorus-holding  additions  on  the  fireproof  quality  of 
unsaturated  polyesters  has  been  established® 

V,  A.  Eksanov  reported  on  the  contact  method  of 

•  molding  large  slse  articles  (boats,  tubs,  launches, 
freight  motorboats)  built  from  polyester*  glass-rein¬ 
forced  plastics.  This  method  consists  in  lining  the 
mold  with  glass,  soaking  every  layer  with  the  polyester 
resin,  removing  air  and  packing  the  material  successive¬ 
ly,  .The  possibility  of  combining  the  glass-reinforced 
plastic  with  various  materials  has  been  under  investiga¬ 
tions  wood  (keel,  stem),  metal  (engine  floor). 

E«  M*  BemeMjina  reported  on  the  technological' 

!  production  process  of  a  glass-reinforced  laminate  based 
!  on  polystyrene  having  good  dielectric  and  mechanical 
properties*  '  Tests  performed  on  this  material  under  nor¬ 
mal  atmospheric  conditions  during  10  minutes  have  shown 

•  that  its  specific  breakdown  strength  is  unaffected  by 
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static  bending f  the  electric  properties  of  the  glass 
laminate  without  hydrophobic  coating  become  worse  In. 


K.  N*  Vlasova  reported  on.  glass^reinf breed  plas-' 
tics  obtained  from -polyamide  resins  and  bn  a  new  binder* 
a  grafted  polymer,  obtained’ as  the  product  of  &  reac¬ 
tion  between  polyamide  and  epoxy  resins*  !Shis  resin 
is  being  tested  as  a  binder' in  the  manufacture  of  lam¬ 
inated  plastics  and  as  glue  for  cementing  -metals,,  glass 
and  other  materials*  She  production  technology  cf  la¬ 
minated  plastics  based  on  oapron  and  mixed  -oapron-glass 
fabrics  remrkable  for  their  small  density,  their  good 
electrical  isolation  and  elastic  properties  and -their 
resistance  to  wear  has  been  developed* 

?.  W*  Kbtrelev  reported  on  glass-reinforced  plas¬ 
tics  obtained  from  polycarbonates*  He  stressed  the 
ever  increasing  importance  of  polycarbonates  as  a  new 
kind  of  binder  .different’  from’  other  'thermoplastic  ma¬ 
terials  by  its  extremely  good  physloo-meohanloal’  pro¬ 
perties*  3Ehe  most  widespread  method  of  production  is 
direct  phosgenation  of  4,4*  -  di.oxydiph.enyl  «  2,2*  - 
propane  in  an  alkali  medium* 

She  poor  adhesion  of  polycarbonates  to  the  glass 
filler  made  necessary  the  use  of  a  sublayer  with  high 
adhesive  properties*  Epoxy  resin,  butvar,  BE  resins, 
polyester  resin  may  be  used  as  such  a  sublayer*  Glass- 
reinforced . plastics  based  on  polycarbonate s  are  remark¬ 
able  for  their  high  mechanical  strength*  ’ 

V.  M«  Gel*perlna  talked  about  glass-reinforced 
plastics  based  os'  silicone  compounds  exhibiting  high 
heat-re  si  stance  and  good  dielectrics  properties*  High 
temperatures  and  pressures  are  required  when  molding 
large  sisse  articles  made  of  these  materials* 

Heat-resistant  binders  ’based  on  pure  silicon® 
-resins  have  been  obtained  by  hydrolysis  of  a  mixture  of 
methyl- -and  phenyl ohlor o silane s  in  a  polar  solvent* 
Several  grades  of  high  strength  laminates  based  on  mo¬ 
dified.  silicone  resins  have  been  developed  for  the  manu¬ 
facture  of  large  sise  building  units* 

I.  M*  Gutman  reported  on  a  new  binder  for'  glass** 
reinforced  plastics,  the  epcury-dimethylresorsinio  resin 
obtained  by  combining  the  ED-5  and  ED-6’  epoxy  resins  • 
with  a  lacquer  resin*  Compositions  corresponding 
to  different  setting  rates,  which  does  not  require  the 
addition  of  any  hardener,  can  be  obtained  by  varying 
the  proportions  of  the  initial  components* 

B.  V*  Kulikov  talked  about  experimental  work  on 


t hi  production  technology  of  pipes  made  of  glass-rein- 
forced  plastics  (tubular  min©  sran&s ,  tubes  made  oj. 
e-lass  braided  fabric  for  the  gas  industry,  tubes  for  oxl 
well  s }  „  Pressed  tubes  made  of  glass  braided  iaoric  nave 
better  strength  indices  than  impressed  ones*  It  lias  _ 
been  shown  that  the  quality  of  pipes  made  of  glass  oraio. 
based  on  hot-hardened  polyester  resin  are  not  signifi¬ 
cant!  v  changed  if  the  number  of  glass -braid  layers  is 
increased  10,  20  and  60-fold.  As  far  as . thread  >  strength 
is  c  once  inis  d  ?  i}hc  1)6  si;  pipes  s<tb  vfooss  ^cihixiie  ^oo. 

insulation  with  glass  fabric  used  as  the  filler* 

If.  If.  Senatskiy  reported  on  the  manufacture  ox 
glass-reinforced  plastic  articles  by  the  preliminary 
molding  .method*  'JChe  essence  of  this  process  amounus  to 
obtaining  glass  fiber  blanks  of  the  same  shape  as^^che 
molding  by  means  of  the  Bush -machine  and  to  pressing 
them  into  moldings  afterwards*  She  mechanical  strength 
of  the  moldings  can  be  improved  by  using  braids  made  of 
glass*,  Both  liquid  and  powdered  polyester,  melamine, 
phenol*  urea  formaldehyde  and  other  resins  may  be  used 
as  binders*  The  possible  manufacture  of  miner* a  nel- 
met a,  gasoline  and  washing  machine  tanks  by  that  metnoa 

are  under  investigation*  _ 

0.  M*  Levitskaya  talked  about  the  production  ox 
the  unsaturated  polyester  resins  PK-1,  IK-2  ana 
under  laboratory  and  industrial  conditions*  Eoullxtion 
bf  the  resin  in  vacuum  helped  carrying  out  the  process 
at  lower  temperature  and  did  away  with  the  need  xor  an 
inert  gas*  Giass-relnf orce d  plastics  resisting  loo 
have  been  obtained  thanks  to  additions  of  tnally_.cyan- 
•  urate,  fit-methylstyrene,  dimet acrylic  ester  and  ethylene 

^  G-u  Danilova  reported  that  production  of  Pl-1 

resin  by  copolymerization  of  maleic  and  phthalic  an- 
hvdrides  and  diethylene  glycol  has  been  started  au  taa 
'Babeshansk  chemical  combine*  According  to  /work  a  one  by 
the  TsZL,  commercial  maleic  anhydride  obtained  xrom^ 
industrial  waste  materials  may  be  used  witnout  harming 
the  quality  of  the  resins  nitrogen  containing  up  ~>o 
■percent  of  oxygen  can  be  used  as  an  inert  gas  in.  this 
connection*  She  PI-1  resin  is  being  tested  as  a  bxnaer 
for  building  materials  in  the  production  of  shoots  and 
Iciddlc  8  & 

A*  A.  Pavlyukov  reported  on  the  status  of  "work 
on  the  organization  of  the  production  of  glass-reini ore' 
ed  plastic  wares*  She  experiment  and  design  bureau  ox 
the  Luganskiy  Council  of  national  Economy  has  developed 
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machine  s  fox*  producing  large -size  glass  plates  for  buiXS- 
■tng  and  a  device  for  cutting  rove,  Seating  gave  good 
results  with  this  device*  iroduction  of  large  size  .ear- 
.  rugated  moldings. of  various  dimensions  and  shapes  has 
been  going  on  since  December  1959*  .  . 

A.  V*  Kogan  talked  about  the  development  of  the 
.  technological,  production  process  of  mine  laddies  .and 
scraper  conveyers  made  of  gla oroe a  plus^xcw. 

One  of  the  considerable  advantages  of  glass-re inx oree  a 
plastic  articles  over  metallic  ones  is  the  possibility 
of  increasing  the  strength  of  a  given  pa: rt  by 
fibers  in  the  direction  of  the  load*  xaraf iln  ernuloi  .n 
is  recommended  as  a  lubricant*  . 

In  his  report  on.  glass  fillers  for  glass-rexn* 
forced  plastics  M,  G®  Chernyak  pointed  out  that  the  com- 
,  position  of  the  glass  filler  has  a  tremendous 
:  on  the  quality  of  gla.ss-.re inforce d  plastics*  An.  «1ub,1- 
noboroailieate  filler  for. glasses  containing  ho  or 
;  little  boron  is  under  development*  A.  me«nod,  lor  ob  je*in« 
;ing  untearable  fibers  by  continuous  molding  is  under 
investigation*  About  60  designs  of  machines  manufactur¬ 
ing  glass  fibers  have  been  created,  ; 

I.  I*  Ioffe  talked,  about  high-strength  glass-re¬ 
inforced  plastics  based  on  oriented  glass  fibers*  a® 
pointed  out  that  the  use  of  oriented  glass  veneer  as  a 
i  filler  provides  articles  of  maximum  strengtnj  materials 
with  any  arbitrary  ratio  of  layers  in  any  direction  can 
thus  be  obtained*  Iv&velike  packing  providing  la  oeral 
coupling  between  fibers  may  be  used  xn  oro.e.r  bo  xncr.a^ 
the  resistance  of  glass  veneer  in  the  lateral  direction, 
A  method  of  drying  glass  veneers  by  moans  ox  high.  i.re» 
ouency  currents  has  been  developed. 

In  his  speech  E*  E.  Eolhwm- Ivanov  described 
foreign  equipment  used  in  producing  glass-reinforced 
plastics  and  stressed,  the  need  for  building  highly  effi¬ 
cient  national  equipment  specialised  according  to  pro¬ 
duct  types  during  the  current  Seven-Year  Elan* 

y.  v*  Audring  reported  on  the  mam  lines .of  ex¬ 
perimental  work  on  the  creation  of  nationax .  equipment 
for  the  production  of  glass— reinforced  plastic  wares* 
Equipment  for  the  production  of  the  following  ar uicu.es 
has  been  put  into  uses  large  size  glass-reinforced 
i  plastic  wares  by  the  spraying  method,  tubes  ox  various 
diameters  based  on  glass  filaments  and  straps,  lining 
material  made  of  drawn  glass-reinforced  plastics,  the 
production  technology  of  large  size  articles  made  01 
glass-reinforced,  plastics  -  bath  tubs,  sinks,  tauxs, 
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automobile  bodies,  cowls,  cabins,  parts  of  agricultural 
.  machines  is  being  developed* 

.  Ya,  D»  Avrasin  reported  on  investigations^  on  the 
preparation  of  heat-resistant  glass-reinforced  plastics. 
Heat-resistant  glass-re inf or oed  plastics  have  been  de¬ 
veloped  from  polyester  and  silicone  modified  resins | 
they  can  be  used  for  long  times  at  temperatures  of 
200-500° i and  for  short  times  at  350-400°.  These  glass- 
reinforced  plastics  can  be  used  in  the  manufacture  of 
building' and  radio  equipment  because  of  their  good  phy- 
sico-meohanioal'  and  dielectric  characteristics  and  | 

their  easy  production* 

Bepre seniatlve s  from,  scientific  research  insti¬ 
tutes  exchanged,  their  work  experience  in  applying  glass- 
reinforced  plastics  in  various  sections  of  our  national 
i:  economy,  . 

K.  S.  Zatsepin  talked  about  the  prospective  re-  :  ; 
placement  of  steel  pipelines  by  glass-reinforced  plas- 
tic.  ones,  the  production  technology  of  pipes  made  of 
glass  veneer  and  braids  with  a  polyester  binder,  about  ; 

.  a  simple  continuous  lining  procedure  for  force  pipes 
avoiding  extraction  of  the  mandrel.  He  also  stressed 
the  need  for  producing  new  grades  of  binders  with  a 
high  polymerisation  and  setting  rate  (1  to  2  rain)  and 
exhibiting  good  adhesive  properties  and  lasting  quality. 

I.  M,  Pesin  called  our  attention  to  the  ever 
increasing  importance  of  urea  formaldehyde  resins  as 
■  binders.  -••■■■■ 

1,  K.  luk*yaB.ohikov  reported  on  the  prospective 
use  of  glass-re ixtf ©rood  plastics  in  railroad  construc¬ 
tion,  ' on  the  technology  of  roof  building  and -of  some 
items  of  electrical  equipment  made  of  glass-reinforced 
plastics  used  on  electrified  railroads,  .  • 

|  0.  V,  Tamruohi  reported -on  large  scale  research 

|  work  done  on  the  preparation  of  friction  and  antifric¬ 
tion  materials  made  of  glass-reinforced  plastic®  intend¬ 
ed  for  automobile  and  tractor  construction.  About  one 
hundred  automobile  .parts  have  been  designed?  the  con¬ 
struction  of  an  original.,  machine  for  the  production  of 
antifriction  materials  is  nearing  completion.. 

1.  F.  Kanavets  stressed  the.  great  importance  of 
testing  methods  which  make  it  possible  to  follow  the 
dependence  of  the  strength  of  a  glass-re inf orced  plastic 
on  its  filler  and  binder  content,  to  estimate  the  maxi¬ 
mum  adhesion  index  of  the  binder  to  the.  filler  accord¬ 
ing  to  the  degree  of  fabric  damage  in  the  course  of  a 
determination  of  the  layers  in  a  glass-reinforced  plastic. 
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to 'determine  the  degree  of  setting  of  glass -reinforced 
plastics,  etc* 

fhe  scientific  and  technical  council  of  the  IIXPM 
outlined  further  measures  for  enlarging  the  assortment 
of  raw  materials  for  glass-re inf or oed  plastics,  develop¬ 
ing  the  best  -  compositions  of  glasses  with  no  or  small 
boron  content  used  in  the  production  of  glass  fibers 
with  good  physioo-mechani oal  and  dielectric  indices, 
preparing  efficient  hydrophobic  and  adhesive  additives 
and  lubricants  utilising  hot  and  cold-hardened  polyester, 
epoxy,  silicone  and  other  binders,  enlarging  the  assort¬ 
ment  of  glass  fiber  fillers*  The  MSS  stressed  the  need 
for  expanding  scientific  research  work  on  glass-re  in- 
forced" plastics,  in  particular  the  development  of  basic 
design' principles  of  glass-reinforced  plastics  with  re¬ 
quired.  properties,  the  investigation  of  aging  and  fa¬ 
tigue  properties  of  glass-reinforced  plastics  under 
various  conditions,  the  utilization  of  modem  techniques 
for  molding  and  assembling  glass -reinforced  plastic 
units,  'as  well  as  the  improvement  of  technical  informa¬ 
tion  and  popularisation  of  firsthand  experience  in  the 
application  of  glass-reinforced  plastics* 
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This  publication  was  prepared  under  contract  to  the 
UNITED  STATES  JOINT  PUBLICATIONS  RESEARCH  SERVICE 
a  federal  government  organization  established 
to  service  the  translation  and  research  needs 
of  the  various  government  departments* 


